Expression of chitinase-encoding genes in Bacillus thuringiensis and toxicity of engineered B. thuringiensis subsp. aizawai toward Lymantria dispar larvae.
Chitinase genes from Aeromonas hydrophila and Bacillus circulans No.4.1 were cloned into the plasmid pHY300PLK and designated as pHYA2 and pHYB43, respectively. Both plasmids were introduced into various strains of B. thuringiensis by electroporation. Plasmid pHYB43 was generally structurally stable, but showed lower segregrational stability than pHYA2 in B. thuringiensis subsp. aizawai when grown under nonselective conditions. The production of chitinase from B. thuringiensis subsp. aizawai harboring pHYB43 or pHYA2 could be detected after native polyacrylamide gel electrophoresis by using 4-methylumbelliferyl beta-D- N,N'- diacetylchitobioside as the substrate. Moreover, B. thuringiensis subsp. aizawai harboring pHYB43 gave 15 times higher chitinase activity than when harboring pHYA2, as determined by means of a colorimetric method using glycol chitin as the substrate. In addition, B. thuringiensis subsp. aizawai harboring pHYB43 was more toxic to gypsy moth larvae ( Lymantria dispar) than parental B. thuringiensis subsp. aizawai or its clone harboring pHYA2.